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(57)Abstract: 

PROBLEM TO BE SOLVED: To expand the visual field angle of a 
liquid crystal display device and to provide a process for production 
of inexpensive and high-performance phase plates used for 
expanding the visual field angle. 

SOLUTION: This liquid crystal display device has a liquid crystal 
layer 1 in which liquid crystal molecules having positive refractive 
index anisotropy and position dielectric constant anisotropy are 
bend oriented at the time of operation, the phase plates 6, 7 which 
are laminated on both sides of the layer and consist of optical media 
having negative refractive index anisotropy of hybrid oriented main 
axes and means for impressing voltage on the liquid crystal layer 1. 
The product of the refractive index anisotropy An of the liquid 
crystals and the thickness (d) of the liquid crystal cell 1 is specified 
to 790 to 1 190nm. As a result, the dependence of the optical 
propagation characteristics of the liquid crystal cell 1 existing in an 
on or off state on visual field angles is compensated and the visual 
field angle characteristic of the liquid crystal display device is 
improved. A high-polymer network is formed while an electric field 
or magnetic field is impressed on the mixture composed of the high 
polymer and nematic liquid crystals on the substrates subjected to 
an orientation treatment and thereafter, the nematic liquid crystals 
are replaced with discotic liquid crystals, by which the phase plates 
6, 7 are manufactured. 
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[0 0 4 3] &ffl1S6 0ffiBf-^^Tt>> 

IO»^lt^ftooEl^*012 (a) 
(b) (BckSKl&So 

[0044] :'(7)tt, !OMEfflttlB£#*;fc«>fc. SB 

O^fllT^bfc^ftl 8*Tf&£o CO<h^OlBfa®l±0 

Tfe, S l ©*K©»IBiH«ai««lT, ISil 
©WBJfc (Rl) SWfcTEfaSWT*, /Vf^UyF 

JB2©**o»IBfcWI«tt1llfll«aT*»»i k: 

[0 0 4 5] *&SJI 1 Or^ffliJtCfirfflS^IHmT 

±E©«k5^*«^««^ttffiffi*^ElRltt, 



(8) 



ftfflW- 1 0 - 1 9 7 8 6 2 
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[0046] «±©»£b. nmmwtiavtmT'mz'o 

0 1 3 LB 1 8 KS-^lrvrKin-rs. SB 1 <D$iM<D 

EW£-a-fctirti«s. E6nas2rftfc,s«©±0)*v7- 

Vf^ v^ttftfciJrfcOEMfcfttfctf&iftSi^y h 

ofpur-snt^**. una, E^jfrjfflwsitft^ 
^xnr^^ifia^- &ttw#afcEaHH»-es** 
vf-fy^siiiinutcio- BrsoEaifl-tf 

Ttt, 01 3-11 8iClSH**bfc^ffi5&«»a. 
[0 0 4 7] tf, 01 3»C^-f <fc-5fc:, 0>Jx.tt'-fe;UP 

-So 1 0 2«7tf>^n— uOit7^;i/A 
S«l 0 KDSffitCtfLK 5 Kfci'CEfaffltSJgjiJLT 

iS^Ojg-&iKJ l 0 3*, 0 l 4lc^-TJ;^ir, d— ;i/ 

3-hj*fc«to±ia7^;pA**ri o i©_Lc»*rr 

So l 0 4(in-jP3-^©p-JH?i65. l^til 0 

t UTtt*n««{ba!07 ? u ;ntiBft ^ 

[0 0 4 8] ^:tC, 0 1 5 {CSrTck? SC 7 4 )l&i£B. 

JWr^CtKliOiS^O^y h!7 — * 1 0 7 fcJgfig-T 
5. 0tCttmi?-EPJlDC7)«-&d*?BLTabOv 111, 11 

1 ii*»»4»^tctt. :otti i 

pgf -S>(D^*J:l^ ^Ot#, 1^I10 3«3±IH7U 
-#E tSotli SOTSSICttlfl* 6 <Z>3R*f#ft 
<, S^BSf^TjpSHC^T, ;i/A}£*S7J[S] 

-75, 1 0 3 QTBTtt. *7f-fyfiitt7 

^ ;i/ASM l o l ©SECT >* U i 0 , Htf 

So^bAfcfc^TiTJftcg^JT-s. A 

H7-^ 1 0 7*«jg«*n*. 
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ft*, HMt3fcttBi$HPj&»*y h V - 7 Ml&? 

T-s&ti^pi^T'fc^s^ft^L-. 

[0 0 4 9] 0 1 6 (C^-f <fc-5tC MAtf*^ 

^sfibfcfcoi o 3^e.^-7^^ y^a?ta^*T 

Jfc^T, 0 1 7 tC^f <tC»(r, «i«HJ7i-l/>* 

v-gm&ztummzmw Lfc^ >*? >si^ff ft .t'roxw 

Xar-fyi'Sai 0 8&~>V>i?l 0 9«t0fiST-r 
5.ZOr^3f-f7?Ml08li *vf^yf 
JWfcOtfttt&Sa^y h-7-* 1 0 7« + tcSA, 
20 tSfTS. 1 0 7 fcHLkfJ^Tr-W y 

?*»©/Vf:/'J y h**igfX^LfcS75ttS:fit^T^ 
Sfflt, T-fX3f-f y^ISl 0 8 icfe/W^U y F 

^ i o 7 ©«ig*^AT$ijfli-r-&ct^-e#s. ft*, 
->u>> J i o g^-f^ASMi o i (Dbumiz^io^j 
X3f-f 7^11 1 0 8<Dift»tt£it5i*&££:«::/n-te 

X3T^yi7$ftl0 8©4'lCJ:IB©7^^A6g*fl/ 
30 fcC ±I37^;^±I:t^X3t^7^M1 0 8S 
a-jlo— h»*l?JWi*K<fc0tt#LT'b«k^. 

?V yaffil! 1 0 8 *JSSft^«Etr^Lfcfe(D*ffll/i 

[0 0 5 0] 5fe#fti£ll£|ifc*LT0 1 8 XZtk 

-?£.?\Z, HkftttvVO—V 1 0 in\Z)\^-7~V v H 

fll 1 0!iS7-fMStll 0 1 co±(c^ofe«igrofi 
tBS*f#-5rt*i-T^S. r^73r-f7^Iil 0 8 

«, ^O^S^ffl^tL-Tffl^iTfciKtoft^d^ ±IB© 

S) C 09^{f-t;UD— X • h'JTtf - hftt*«D3t^ 
mz(gj3mtz7<OU±%Ml$.ls, T-fXaf-f7^M 

i o 8*$tf»*±T*»&»«-rntf. 
cne. &±m<D&m7 << )vi±?)Rm ttz z. t. 

50 /)5iSLV>. 



(9) 
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[0 0 5 1] m 1 3 ~0 1 8 ^fz±.K<nm.W 

T'te, ft^Ml 1 0^^-r^S«<tLT<HM-^iPI$ 

i o i fcttATftfflfc <i7fc«. Sfcttttft/^jKo* 

mmtDmmitmi 9izT.mm^m^^-t^o\z. u-)v 
way -< ji&mtizmmmz&mfazMtitt&onzmz 
mi^x^s. 0-e«, s i 3~ia i 8 tmvmm\ztem 

-)Vl 2 7 4)\/jUmil 0 

tl. 13 1 3~m 1 8TiSJB^L/t«iH#(0^*o-tX^g 

T. ^W.r>m<DU—)V\ 2 2\zm^tibi\^>. Z.<Dii 

7-c;i/A*w i o i <Dmm\z\t, m^vu^m^ 

-a. zwrnrnvm 5 cogu&coi^co&ffl 
is^Kig^ico^TiSBj-ri,,, zwrnmnmrn-zii. 
&4<Dmmtem\z*i,fc®:mifc<Dmmj3mzi$^T. * 

;n^s^7 h^-^+t^-fc^ti-Tia 1 8 c 

-5.0 t&m\z&o&fe&<D&&tz&mwL*nz> z: t&T'Z 
#%(^-&ir«. ys()i<M>mii o i ts*tffiiJ««tt7 

[0 0 5 2] C(DftW<nm6<DmM<DBM<n{<LmW.<Dm 

igjjmz-o^T mm? z>* zwrnffinmrnr'te. sgsco 
^mmm\z^vtc&.w<Dmm.ismz^x. i&tt=?m 

1 6 tPl^cDietCckO, Jt^S 1 1 0<0<fl:»4S» 
f^yh^-f 1 0 7*>;i/X>^©)g!«tCJ:i3l^*-r 

nz^oizuz. ^^t-, gi 7 ti^tswietcto^ 
^af-f •y^m^^mm^z^m^^^ zl<d^ 

<=» ffi*># 2 nfc co & & „ 

[0 0 5 3] S§4, ^5C0*iS^«iC0^ffiT^^^tlfc 
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t>m 6 co*js^tsjbj ufc^jfi^feT*» <=>nfc/w 

t^B: K & o fc#J £ ftfifj fc b T . 2 ftcD&*a« * as o 

£C0*£». /WXU y F6e?iJft*B«C0§?j£fl$ 

io f^>F&mfc<Dmmzt$&mmt>Wf&.t<tiT^2>t^ 

[0 0 5 4] 

[^Bj^jarn] zwmwom&mimmvm&m^mw 

fcfcfttf, EOB^S^4i:iEC0lS«*g;Stt£fc^> 
C. zfcittaVW XU -y KSH?iJL-fcA<DB»T^S*tt^fc 

>*- 7 «^ \z & z> m&m v>%^&$kft&o>%Lm a ^ 

fly fc* ^ T^^« CO i^^co^a^co^rsii: COfi 
fflMco^a^co^fft^^MJi&b. TffllJlC*3^T?S 
ftgcoT¥»cOJK^^©^[6]tTfflycofiffl«c0^a 
flsco^lft^^^fST^CtlCfct). 2 ^cofi:ffl«co 

tztb, ficffi^ttcoti^.o^co^^tt'vco^*^^ 
^t^5?iJ*-^. 2t5tcotttB«^5S<m^t)*-5^ 
t ICJ; 0 firffl«CO^tt(4'ec3^^ + ^ >-fe^-r* Z. ttfi 

9 0~1 1 9 0 nmC0MtrlS^-r-5d<htCj;D, ^ft* 
^BC0jEffi»^*i§< Ti^a^co^iS^lcJ;^) 

[oo55] z. (Dftmommm 2 mm<om&mmmm\z 
^ft^tf^omftrnzte^y KK^jLfc^awic, ±w 

rf^> h-SB^JbfcmcOffl^S^ttS:fet37t^«*<t 0 
^•2>Sti1S*l8SbfccOT-, SSftSco^^co^^lt 

fi:1SSco^«#:co^^tt^rS]7!)i*f^;L. ^->^fe«* 

40 7«ffi(Cfe«.^a^C0^#eJ»#ttC0^if^ft#i4$tt 
gC0P*-d«^ 7 9 0- 1 1 9 0 nm<Dffl\zm%.TZ>Z\ 

^<Dm.m a \z <t ^ elf ^ 'pu < -t t v > -5 ^ 

[0 0 5 6] tt*3S3-C.tt, ?KSC0BIS^S*14* 1 0 
50 5. ft*^4T-«, ^^SCOJS^-^6 umKTCtSr 



(10) 



1 0- 1 9 7 8 6 2 
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tf, a£agOTJP*.SrSE3|5«)TNM*T?l<-r-5Cl<i:J& t 

[0 0 5 7] £®Bf|0ff3j&5Ett0£A87KSBI;: 
U y KEMLfcft<DHW*»3&tt£t>oft^Jiflc.fc 9& 

[0 0 5 8] ^<D^BJ«f»*^6fB«CD^^^gBfC 
Afl-*- ^ > K SH^tJ L fcStiRB fc . > H E*l L 

[0 0 5 9] C0%H0ffi$tt7fitt©ttA£*%&Bf:: 
•ttltf. ]E©B*f*Jl*tti:ftO»«*Jl36rtt*t)^* 
B^tf££lc#LI2ffSmc*o^>KB9ULfc*A 
etc, itt^jM^E^JUfeftaBSr^ftSttStoft 

C * 4 «* « ®3t*e«M*ttoa»ft 

&flS#4£&ffiUfc*¥BfaK:T*££©T% fiffi«©fpg! 

[0 0 6 0] £©f^©«3fcJB8B«©ttffi«©BiS2r 

tflSH^S^I&SiMfU ®#fe3t^teEB#©'>&< 
fc t>— # * WJta U 6 v h 9 - * S *J* U 

xar-f y y-JfoSMcB&'TSd.hfc.kO, /W^'Jyh 

E3»J bfcx-f X3f-f y 

T*£-&. Tftto-S, EWBIWiBB&x-f 

tBgl-TSCifC^O, 3fa©E?>J»**-a-* d 

y KEWLfcffitt«*#»fc»6J:ijJ*T**. Sfc, 
£ ©&*§«£ 2 ftJUi 0 d £ \Z «fc 0 ^ > FB^J© 

[BB®B*&BB] 

[si] c©«b©ib i <z>mm<DMm<vwi&m^mm<D 
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*j**jjtrWBBT**. 

[0 2] 1 fflilciloiMili© 

afi*».»©EBjEFB**T s HBBT**. 

[03] z:<D5£w<Dmi<Dmm<DMm<Dm&i&7iim&v> 

[0 4] £©f291©SI l ©HSfi©^ffi©?Ka**gg© 
*fiJil=*stt**fliO*£E«ailni«F©E5>Jtt*S«SC« 

io [0 5] Cl©5EWOlBl©ltWS©»«SOffi*a«C*lt*' 

[0 6] do*w©fBi.©*JS©*!BK*wa*aJii 
B0-e&a. 

[0 7] 1 O^jtOf lOKOS^SI® 

[0 8] ^QBBOBlOBBOBBOMBvBBra 

[0 9] £©»B©»1 
3P^e*t*ftJi© A n X d £©W«£*-r«H£BT?a 
5. 

[0 10] d©^^©^2©*Jfi©^S8©«ft*^SB 
©«fi££5c-f»rffl0T<&-5. 
[0 11] ^ (D^l®$ 2 o^loM(D%A^St 

[012] d©^w©^3©siis©jgii©^a*^SB 

Tcfe-5. 

[013] C©58?l3©*4©*B©»tt©{ifcfi«©»ifi 

cfcnT7 -c ;u^a«*®*EiS]fiaa-r-5xssiw 
0 -cafes. 

[0 14] 0 1 3©*Ign?f-f y^JBEftt3tB-& 
B©Kfl' : P©B^'»«'atf'r*IgBBBT**. 
[0 15] Rl 4C*l8T*»f *y K7-^t»* 

[0 16] 0 1 5©*IgT^?r^ y^iKl^iSt 

40 3X*It&BJ0Tc&-g>. 

[0 17] 0 1 6C*IgTf-(X3f-f yS'BftSB 

[0 18] 01 7©^XSTiS^ J f^y h"7 — J^ICt 

©XSIfc9i0Tc&5. 
[0 19] £©«91©»4©*li6©MHB©teffl«©Bji 

^ft©gij©0a©x@0-ea&5. 

[»*©BB] 
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